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(57) Abstract: A method for producing an upsized FRP member comprising: (A) a setting step of arranging a preform having a 
reinforcing fiber base material ( 1 1 ) on the surface of a mold for forming, (B) a sealing step of covering a forming portion with a bag 
material<'23) or a mold (41), fitting thereto an opening (17) for evacuating and an opening (16) for injecting a resin and sealing the 
forming portion, (C) an evacuating step of evacuating the forming portion through the opening (17), (D) a heating step of heating the 
forming portion by a hot air, (E) a resin injecting step of adjusting the temperature (Tm) of the mold for forming and the temperature 
(Tv)of the bag material(23) or the mold (41) so that the two temperatures are higher than room temperature and the difference (AT) 
between them is 10*C or less, and injecting a thermoplastic resin through the opening (16) to thereby impregnate the reinforcing 
fiber base material with the resin, and (F) a solidifying step of keeping the temperature of the forming portion at a predetermined 
level (Tpc) being higher than room temperature to thereby solidify the resin. 
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20 ± S^AlcMtttt^y £<IB5iJ£-t!-£>c:<b. Jl&ttil::!**! 

ft e -r s fc ft , a m m m \t m <d « # ^ isj i - m m z # s c <t * l ^ „ z o m & . 
sail* y '>LWfy (ftai0iBinH*^sa)ft¥-t 4 5 jg^isjicieLT. ^ok 
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-f&o -fft:b*>> SPa&<D^W. Jl;Tfafc IrIKX H 'J >#-£x*> 

t-^ib^-fr^o a ft^fti-x h y ft^^ns^iSQicu 

5 ^^IB-r^c X h'J>^-5 2a>Bft®[*g|8 v !H9 lz^-T<J: 5 lis 

Zl, Li, Ti, Ji, Yi, J\V hl» t^^XiXhU>*-52C~5 

0 9iJ-r^„ iftL^llfcLtlt ffi^^tl^i5*SSiJoA«2 5~ 6 0%£ft$<fc 
5KiE?iJ£tf £C<b£.:K¥;£ftl::*f L4 0-5 O Jt^riSH-cJ: l ) & < 

Ll^B£ LTI**tBtt*tl=i5to£3!l^rt*2 5 ~ 5 0 %t ft £ J; 5 l=K5U * 

- 1 ^ » ^ L i^ * 3 -r <fc 5 . z mmw*-h^)-zs-?3^-5^z c-<D 

i> x t- ? ft ifp *§ o) ft & £ tfi "f c t m 1 5: 7l ft t 
:o (fc^fijg<o^^$0rtS^ffiA ? feortmftC3+^ft^#l±^3iJt*^-r^) 
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iZfc^TI*, ^3tE(D^'J -Jls?/*- b-^ifcKcfcSjWIctb'^ J*jgS[ 



(1) J§i£ : 15 13: K-f v*m&s ±Jl<X>4ffiSPl 0 Omm#X*> 
20 ttit£Wf 6ft 5 rru *I^&j3ma>¥@ft («tffi«ffl-*«Uft*l5*t. flfl*. 

(2) &4bttft£*t0>t§i& : 

(2-1) y?m&¥-WUft (±Tfi!®#) ; 

lb (#0 ST hi/*" 3^|Rltt««a (2 0 0g/m 2 x6p I y) 
25 (2-2) +J-> K-T ^ ^g^x?^ ; 

IU (j*) i" h Urt" ZLfiflttfcfc (2 O O g/m 2 X8ply) 

( 2 - 3 ) ja a as a©* ; 

«) 1" hUA" ZS[Ri™ (3 0 0g/m 2 xl Op I y) 

(3) a7tt : #U * 'J^-f 5 K»7*— AnT C P/\-fe;U") ; 1 5 
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te#§&xJl£ 2 5mmmy3fal~W$L®mizm2tkffi ( 3 mm x 3 mm. 2 5m 

( 4 ) mm Jf $ 1 0 mmT?Itfi't itf* |]g £ *vf> 3 C FRP 

5 ^$5m, *i3mUl±^e,^y . JiMSP 1 OOmmt£ltliCFRPX + >I 
(DC F R P-9-> K-f v ?m&fr * ft & <D15%;-12 f&W Ltz<, 

|SiItStt35:fltBfffi*«^H3lz*-rJ:5l=. 3ftfls«Ht»tM is artti 2, if 
1 (BEIGES Lfc. fits ^ailca^xaMt&ffc^x^^Sfl" 

EJS2 1 (JI£ 1 . 5mm) £IBl£Lfc&. fljlAn 16 a. 16 b. 
5 1 7 ZM&Ltzo 

Mttf-^2 2a .22 b &m^X®fflLtz 0 Z<Dm<DZ? *) 7 *-A<DX* 

(c) ^-tr. «3IQ1 7C=iiaLfc»E«5l^i-^2 7^>Jia!h7V^2 8 

( d ) mm 3 1 ztitimmmz oo-kwz. &a*b£&3 3izj:otsui 
**isj»aic<fc"ym»tfc (#ffl£^<-r*fctf>* *o&o>$imf*i so o c. %o> 

ttl*4l3 3fr&364LT{|3a#*^X3 2rtlc2ll**i*»I©»iSt» 
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(e) ^tifrb. &m*n 4 a fc*i;a**«tn 5aT»*inm/^^ 

$ LTl^£l»lll0;SJgTm#7 5 °C (tftt>*>. AT^5°C) -efc3B#£T% 

5 £*l-ClMrX7K*v;|StBi2 4 a 6 a Jl^t^^El^otiiAl 

&Lfco fcf£U ®J^2 4 a [*J«Ii2 0 £ yiSl^gKIBSU IE5£I3|*X§1 
EJ: y»l*E*T?&ALfc. 8&**M 4blt J^gPKfclfSlWtiSfr 

b 3mmrtBU<Dfegt?feotc 0 CCD^SKD 8 O °C 1= It 6 *0$*i&g I* 7 O m P 
a • s. 7 5°ClCfclt^*J!)^iteJgl* 1 O OmP a • s Tf fc y . ^0^1*3 OmP 
10 a-stfcofc, 

^12 4 al*. *-f»UB&AP 1 6 afrbUTttKtalLfcjlfl 3^3iorUR 

— OTOWBROTT 6 b I' m L tzmzT&WH~2r4 a a>S£&2)<fr £"91* £ 1-o *V)1sr 

#K AlCflJBaAP 1 6 a «<D/*JU?2 6 a £ ffl C 6 0> t if P /<;U3?2 

15 6 b £BlflcLT#liB&AP 1 6 b^bii2 4 b(D5iA$F^5aLfco f Lt. 8 
»BaAPl 6 b*6aAlfc«tt24 bit. ^ptfTlftSIPI 7£«T«Elftll 

^n-^2 siziij^Lfco -tft^teSLfcSL Btflta-AP 1 e bfj0/<;u^2 e 
b *Bii:T:8N!ga-A*f£.itLfc. ®8i£AP 1 6 b icWR fits* L fez 

t ZmmLtzOtf. mm&An 1 6 b J; y 50mm&fl|&AP 1 6 a ffllcML*: 

20 » ffi ttsn-fe 

( f ) -£*tKl|t$te. 9R3IP 1 7fr £>E£tK>^2 9lc«fc y M BE £ Ml* $ 
»I©jggT p cjb<$)1 3 0°c^^oJ:5lc^®ajg^iiii)L^:A^^3'B#FBl^ 

25 y*i-3S:i?©aistr*»*L. FRPBg»{**fiE»s^&aymLfco 
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BufB (e) miZ&^T. A»;^»0SST v ^8 0 °C d SI L 4, tf> J»§2 
©;£gTm^6 0°C (ffcfc>*u AT#2Gl5)"f feSHit', W^PtCa 
ABBifeLfcc:i:JSim*llfi5«itP«l=^^*fifofco 

i2l:*t^fl 1 2 1 m Tf. W2.5m <D F R P^(7)M^fe^o Z<D 

5m. «3. 5m % 2m)|z* y »S«^^>HcSltfc»aiS^**J: V S»aA« 

(200g/m ! gtt) T?fe l J. h-$UH 6 PLY £IBSLT^&o 
5 »IIBI**U (80 «JK'JT5 >«ftSX7K*2/«l!S: T R-C 3 2 y , 

iiis<t y 1 1/10 jy._t =t«t>7K u b^igopt ^*>i«»tt(# 200^'^ 

5 fe^o «JJBSiE»*ttftl-r*ttlBtt»-fe>^f*. l^iiiA^-fVi y 0 omm 
|Sj-Cli2*^iSMLTfe-S„ 

Jgffl LfcflBg&fcr-feVlH** #11200 1 -2 7 6 7 8 &$gfE«£<Z> ^7 X V 
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c 0^ ? t << '*-\z®.m%ift tmm l .mmizmm l -cs^cMb l x o & 0 £ . 
$e u ft ^ia*«i&STffts. 

£ ft y , c: OT&mm&woT&ti* mn s c t ^ft i* 0 

f(Z)^©1oi:Lt@5 Ic^-f «k 5 ft^W-trVU- 30 *<SJ8 dCD-tr> 

- -«h* 7 -7-^%^-^ft^^-a^7-t^i^ /- k u • < 5 i^m^T-OT2^or4 — 

t>ittz^<Dx. m®m?iiz®mtf%LALmmLxi^r>tzt$. tommmmizm 

xi*i3iWx&MW<D±&&w.i\m^y5fa<DKM& y r»ais^«7»aftA«8 o°c 

iUSIESteL, US #8 0°Clc^-r^Bf|*l:lz|i 1.3kPa (10Torr) felT^Tlc 
MEL fee 

B#a>/\^*t;SJtT v 4,13:13:8 0°C-efcofc„ -T&fr*,. A T I* H ff tfj CI O °C T? fo 

?D1 £MU &Sg$$E1 <fcyjr£E-efgi 0>mBiaA7-f> A1 (=«Ug£a 
ALfco j£A£*i*:®Jil;J:. fam&foom*®m&Wl1&i*m&ffiht±tf*&#to 
I C # ;I L T I * < o L L s*§fr m CD 3fE ft # £ 2 CD % fit £ A 7 -< > I C ifi o* < [Z & o T , 

%Lmit$mMtoizm&Lxiwtzo ztut. mzmmmwimmzmmLx^z® 

25 



WO 03/013820 



PCT/JP02/08019 



w ag © y ;u -it is nr £ % Mir % t mm &n as t t?smv* b» i* is & *i s • * © 

tot, *l©«tiaA7'f> A1 *yaA**ifc«BB^*2 0)«ilBaA7'f 
> A2 'dSI&LfcJ: m2a>^MjiA7-f > A2^b^C(D/OU^ D2 £gg 

UTaAfcHfcLfc. -©£#. SS2©«JBaA7-f > A2 (zWK^SiaLfez 
0 ££g»Lfc©j&^»2©81B&A7-r > A2 J:y 100mm ^dlSg L fc®8l& 

A&S£MLfcifta*«#f: Ll*#\ 8rL^»iiaAM<D*f[ (flx.HU 50- 
tOOmm-^flb ) fe fe lBHW^ 

*2©«tKaA7*f > A2 j: yaA**ifc»ittW*3oitiaA7'fv 
<ntt-efc«. suttee »4©»»aA^-f > A4 «fcyaA**ifc»«#**i 

ZZt. ^flg©8 0°ClCfclf^*O^^Jtli3 5mP a ■ s 7? jfe U . ^©gttH 
IWl:0mPa ■ sUfcofc. 

5 mmm 3 

H6i:fil^T, £JRSS©±M41 N TI 42 (D^&KJfcJ&^ftf::** Ifx-f Wl- 
^^-A=iT44©±^{3^<bilf4»*t43 (mU (*) »" HU7J" T 3 0 0X 
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2 0 0g/m|#©¥»i, 2ply) £ # Zftli tz 1 0) L 7r„ 

^□7 44 I*. ifit&MfCTKU ^ > (^^2 0^ -y-'TXliJl^ 1 2 
mm,fi$2. 5mJ§1. 2 m) T*§:ttfalz®mfa&t L T (DftBit (« 1.5mm, 
2.5mm N 15mm) £ffi®fc<fctf$J®|CgiI£l±TADX£*lT l*& 0 

M t m ffi f 6 *i I w 7 -<> ft I ^ Aa x £ *i r t • 

*§t8la>aAni*. ±M41 0**SPlc-*m 46 tfi¥^rRiC!)Mfflir=«*iRilcS 
tffc^-f >«©JB 45 £i&l*Tl** 0 <!U ffi fill ©iIS^IrI (Z 8 IK § ^ -f > #<D;i 

HT-TR--T)-3-2Tife"§7 — " " 

40 ^±,TM*IZ7 0 o C^-e^igL, MiatDK^PS?!^^ > 45 £ y^£ 
15 iR^l^tef^o E£Jg#6.5kPa (5torr) £ T Is] o fc £ C 5 T?3l£iR 31 ^ -f > 45 

ftiiu **©»igaAP 46 j: ymii£&A§8&-r<i> 0 cot £<©«flga>tt 

aJEI***tA^BlO)liE-eSLtttoc>: -5 Kiti&tfHgEa> 196kPa (2 kg/cm 2 ) T'fr 
5o &AZtltzmmitMtt 43 liLtaj 44<D±®4 3 *IC|Sltfci|iI^fnJ<D^|C 

•9- (G 1 f G3)#* * v * L m £ t? MffiO GOWKS A ^ -f > 45 «fe y « ma> a A £ §3 & 
t«. WC. <SUM*«Tiii**l»l=SLfcCt*«|ftiLfcl^jg-CS5«a)©IBaA 
>45^b;iA-r^^llCDS^£ 490kPa ( 5 kg/cm 2 ) (C#JE L T«ftf 3 * 
25 T*£*#-r$o Clonic, ib^W©^^flME£^Mt'£i:^b?l'lb*-fr^<!:a®<Dt 0 > 

CZtf. mm07 0°ClCfcIf^D3^^Jtl*5 5mP a • sTffcy, -eoMliU 
IWtOmP a • s tfeofco 
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fct& :IK«) if" Kb*" 3I3I3£J£ 5830Mpa s 294Gpa. 
ttMx*;u:£-58MJ/m\ Tex=1030 % 2.8 */cm s ftltlftft'Stt 295g/m 2 

Bm&8 OK) m** ; 7XA'->ECE225 1/0 1.0ZDP/W>^-. 3 

^/cm) 

tt*tttik* : £l*##Mffl1!fe*K. #7X$e&/£40°C. &^«40g/m 2 

(3) JHW^Eif? [-45/0/45/90] 3 s 

(4) ffimfoffl&W ■ 7)U^U±m (16**5/3.* BBHtt 1.4mm) 

(5) jftJ&M : f * 2mmT?Xf>UX8¥lR. 

4. mmfoWLmW* 7;U5SS*?E1£ C«£2mm) (DJllClBigLfc^, ttBSA 
3 i PI C V<< TO hfc Lfco 

(b) mnmi tmm^mm^±w^^mLtz 0 

(c) £»«1.£B»lwrt#tt£»3IU I*SB£0. 8 k P aCDX^glcLtro 

(d) 1 t HfillC*»S<D^(**»*l=* "J *H^t. 70°CIC#;^LT 1 ^ 

jgTm#6 7°C (T&fr*.. AT^3°C) -efcS&jSTK tffiftffl t 

28 



WO 03/013820 



PCT/JP02/08019 



flS£&ALfc 0 C©»7 0 o Cl:fclt§Mli1 3 0mPa • s, 68°ClCfc 
If3*££l*1 75mPa • s T? fe y s f©ili45mPa • sTTfeofeo &*>\ 
HtKttA^SJ: y iS^fittfcffifiL. iE?iilzf**mE<fc Ufil^t-aALfc. 

Steflh tattle, &BB£$1 atfffi£Anfr&tt£ttftjKft$£A L T;iA 
Lfco mi ©»IISaAPA^&aA**i/5:«»*<»2a)»IISaAPlcl$«iijaLT 

»*aALfc. fir, »»3&««3iPi=sjaLfc«iz*eaA*fp±Lfc. 

(f) **iJSl»l*. *3lP«fcy*E£ttl*fc#& % Jft*£®M*<Btbfi&-efe 
§ T p c (130°C) l:«:Sil:Tm (75°C) b 1.5°C/min (DM^X^^L. 130°C 

-fc-^t-^-!iW#-^-»^v-f^-5^-^^-o-fe^ 

'*^*tfcif<DB*je#£ifc*u f r p^#<*^mBi2^t>flsy tbL 

StTac (180°c) 1.5°C/min ©^Jg-^^-gL. 180°ct? 2 

(i) 2.5°C/min a>jS&T?MLfc. C 0>B#O)®Bia) #^ X|c^ 

ill* 176«fc£ fcoT^fc. 

s to x & » & j& a< tf ft r tz z t & m m s ft tz . 

£(±819) L fed:? I:: % #$8K0tf»*&rcJ;;|itf s > 

fli&anr>u-£flH^c: tiz&-2x.®m(ommx<D$Lm^ : §%tomizmmx$. 
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®ffi}l\®frt>o)®m&A<D5 4 s ><f&m&z ttf-e^&o ^ttlC^oT. * 
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1. (a) ~ (f) (DJLmz&mtt zztzftmtirzxmF r pgutt 

(a) 3IHb$i$tg#£;f?-f 7*-A*«^Sii±izKttr*-b^ 
Hi. 

p*RifcttBfl-*-**Hii«. 

(d) jS»aj*S&a*fci* : E-;u KfcTJntft-rsjnlftxg* 

(E) «»a©iB*Tmi:/<'y^*f*fcl* ; E-;u K©SffiT v t%&lz 

— 1W*^irc^bttit^icw 

(F) /&M£MS&±G)fiFr£<D;£gT p c JifrflM £ IHb £ 1± 
&^lbx*l 0 

2. fiia (d) (DMxfMfzfc^-c. mm&mmtfvmM-£titz®mmm\z 

20 

3. MiB (d) (Dimmnmizis^T. mm%ffimg.m-?$>m*m2.izim<D* 
25 -at? fcsw**i i^tB«(D^:SF r pups<jym^^ 0 

ifl)^lFRPM©Ii^„ 
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6. ttffi«»tt««*#«Btt5'-l*T?fcy. tWE (F) (DgibxlI&lcpg 

tt5/- h^FR Pfr&fc** €>I»*^4lCEmO)*MF R PaJ*tO>»£# 

7. |(rEttBttfttt^ttK3Bffi!»®M$^3 7«7ftV. fI15 (F) 
©IftlSfttaTttSF R P 4 F R PSPtt 

8. ftrtB (e) (b&amkjis^t:. «rE«»fi©a*Tm*fci*/<^y*r* 

fci*^— ;uKOiBSET v6<5 o~i 6o°cefcy. iris (f) oglbxfi 
icfc^r. frEJ£i&ata>Br3E©£&T p c #8 o~ i 8 o°cv&Z>m*& 
i i:!2ifl)^lFRP(DilSS. 



9. HUE (F) 0g-|kXfI0^|C % (G) fc<fctf (H) <7>XH£W 

-rsss#si i~E«©*ii f r pat#a>g$£#s&. 
«■ (q) @ftLfcFRP*«iym-rBimxs. 

(H) JRU tU Lfc F R P 6l~IrEJifc»Sia>Br£a>iSfiT pcfcyi 

s^±sibxa. 

11. f&E3&«fctt«B<D* BiffBfig^MOjSJgTm^fctt/^^^^^fcli^-^ 
KOfflAT v^Jgt^^JtKfclf&fcliJtJ? P^5 00mPa • s JUT^ 
fey. froTml::fctf-&&jt<hTv icfclt&S&Jta)^ A i?i ? 200mP 
a • s ttrtT?fc$»3R*1 Ol^lBm^^SF R P<DM^^/**o 

12. «»0«3in£#LTJfc«*ai£3*EU *»<0»B&Anfr &ttB*&A 
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5 

»aAP^&©»l!Sa);'iAIB>&I^J«$«t»r'5»3R« 1 2 U:IBtt<D*£F 
R PSfl*t<7>M£;fr;£o 

10 15. ±IH»E«ftH2>-9-*«.5fe* ail*1--5ttil*iB*ife«Bjfi«f=^-r*»i 0ft 

^ 7 -r /<- ^ , m tts £ *i 3t $ g # ? & a a* ® £ £ i^ifi^ iz ^-r $ m 2 
<r>%-j74>\— fr*tj:Z>mu-ky-y-vfoz>m$.m 1 4 c:iet£a>*M f r p 

SMfr©-g-i£"^fc; — 

15 16. ±u®mm%\-b>-*tf.mmm<D&it$:tiii}iirz>7 u**>:?;u£M!mi§m 

b&3&*Q-fe >ir-efe^>tf^« 1 4 lcfBt£0)*I> F R Pttttomg. 

17. BtrtH (e) ^iaAigiifci>t, buIb^u 7*—iKizt$i-tz>&itm&& 
20 tt<D%nmw.&Mmv p f £4 5~e 2%t u stBHbtt»ijg*aA-r« 

W#Jll l=lB«a>*3!F R Pgp^OMit^^o 

18. «riB (f) gHbxfllcfcUT. ^Sf r p$#lcfcif&3£'lbiii$iS*ta)3£ 
fls«*tf*8l*V f £ 4 5 ~ 6 5%!= Si 1 lcfBiE<Z)*I}F R p«Utt 

25 (DMit^jio 

19. «rGtt<bfilttt4t^tt»till«^^3fifl:ttll«4tT>ft«||««i KfBtgO) 

*SF R PSP*t0)M^^^ o 
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20. wnnfcmmx#ifito%m*k<i>Bb** taut***** x*&zm*&i i~ 

tBt£<D*MF r p^tfoymi&ystiko 

21. irlB&4btMtStt$«&tt»ffSft?&I!*Si l~iE«0>;*:MFR P« 

22. B^JIB5i^blliia*tl^±7b^^e*llc5l^lril^$tLTl^'5lt^^1 9Kie*t 

23. griH ( e ) (Djitfli&Axfiicfc^-c. ^isai^^isj; ysi^ei=sm 

-24-ffiwi -tEr> ^#^-7^^1^feirvTr-7^-A- L /:: tel US A* *f J t^ciT^rrm^ 
K5IP * y *3I LIS! If 531*311 IciemcD^MF R Pgp^OMit^/^o 

25. S^^$^3mUl±0)F R P *H*8 1 |-fB«£0>*M F R Pgfltt 

26. ^ifrpm^ ffi&i&s &mm. mil, t l < i*fp v iea)^)ii#^ 

(DSBS.-efc-Stt^lI 1 (cIBISO^MF R P^*t(DlSat^^o 

27. frlB-*fit369tt36<. fiaSao>Pft, £ S £ *: I* ft * V fe 5H # 
^2 4l:IES0*iFR PgPW(0M^^/^o 

28. flMG-**H6»*t#* i^ioi^ffciiiiroc F R P^X^>-X h 
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